PROTOCOLS FOR I NJURI ES TO THE FOOT

FOOT FRACTURES (DI G TAL)
A. Background

Digital fractures occur frequently in the workpl ace
and in a variety of fashions ranging fromthe relatively
si mpl e non-di spl aced fracture of the 5th toe to the
significantly nore danmaging intra-articular great toe
fracture

Mbdes of occurrence usually fall into stubbing or
trauma froma falling object. The occurrence of all of
these injuries is reduced significantly by wearing of
"safety shoes".

B. Diagnostic Criteria
1. Pertinent Hi storical and Physical Findings:
Typically the patient conplains of pain, edem
and erythema as well as difficulty in wearing certain shoe
gear and pain on anbul ation. Synptons are easily
reproduci bl e by pal pation of the affected part.
2. Appropriate D agnostic Tests and Exam nati ons.
A.  Standard radiographs in A.O, lateral and
medi al obligue projections.
C. Varieties
1. Fracture Lesser Digit (i.e., 2nd - 5th toes)

A. Non Articul ar Phal anx Fractures

Tr eat ment

1. Non-displaced (nost conmon)
a. Buddy splint and fracture shoe for 4

weeks
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2. Displaced (less comon)

a. Cosed reduction (with Iocal
anesthetic block if necessary) followed wth Buddy splint
and fracture shoe for 4 - 6 weeks.

b. Open (rare) with prior authorization

Return to nodified work when abl e.

B. Intra Articular Proxi nal Phal anx Fractures

Treatnment: Displaced or non-displ aced

Cl osed reduction

To restore digital alignment followed by a
Buddy splint and fracture shoe for 4 weeks.
Return to nodified work when abl e.
2. Fracture of the Geat Toe
A. Varieties

. Sinple Non Communited Fracture Distal

Tuf t
Tr eat ment

1. Reduce subungual hematoma when present,
ei ther by nail puncture or renoval.

2. Fracture shoe for 4 weeks.

3. Return to work when able, nodified duty,
up to 4 weeks.

1. Communited Fracture Distal Tuft

Tr eat nent
Cl osed - Renpbval or puncture of nail plate to

relieve subungual hematoma. Follow with a fracture shoe for
4 weeks.
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Tr eat ment

Open

1. Appropriate tetanus prophylaxis and
anti biotics

2. Open reduction in OR to debride
necrotic tissue, all |oose and exposed bone. Followed by
fracture shoe for 4 - 6 weeks.

Return to work, nodified duty, when able.

[11. Intra Articular Dorsal Avul sion Fracture of

D stal Phal anx Base (EHL Avul sions)

Tr eat ment

A. Displaced (nore conmon)
Open reduction with necessary internal
fixation.
Fol  owed by fracture or short |eg cast
for 4 - 6 weeks.

B. Non-displ aced
Fracture shoe for 4 weeks
Return to work, nodified duty, when

abl e.

V. Geat Toe Intra Articular Fractures of the
Di stal or Proxi mal Phal anx

Tr eat ment

A. Non- di spl aced

Buddy splint, fracture shoe for 4 weeks.

B. Di spl aced

1. Attenpt closed reduction first -
follow wth Buddy splint and fracture shoe for 4 weeks.
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2. Open when alignnment of articular
surfaces fail.
Follow with fracture shoe for 4 - 6 weeks.
Return to work, nodified duty, when able.

V. G eat Toe Proxinmal Phal anx Fracture

Tr eat ment

A. Di spl aced

1. dosed reduction with or wthout
per cut aneous pi nning foll owed by Buddy splint and fracture
shoe for 4 weeks.

B. Non- di spl aced

1. Buddy splint and fracture shoe for
4 weeks

Return to work, nodified duty, when able.

VI . G eat Toe - First MIP Intra Articul ar
Condyl ar Fractures of the Proxi mal Phal anx

A. Di spl aced

Tr eat ment

Open reduction with appropriate
internal fixation. Smaller bone fragnents exci sed and
intrinsic nmuscul ature reattached as necessary foll owed by
fracture shoe for 4 - 6 weeks.

B. Non- di spl aced

Tr eat ment

Buddy splint and fracture shoe for 4
weeks.
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Return to work, nodified duty, when able.
SUVVARY

Most digital fractures occur fromblunt trauma or
stubbing. Extent of injury and disability established by
force created by stubbing. Duration of treatnent has been
established for nost common fornms of digital fractures;
however, the nature of patient's occupation will sonetines
allow for return to work before the fracture treatnent is
conpleted. It nust be established by the treating physician
whet her or not a return to work will delay healing or put
the worker at risk for further injury. Oten tinmes a change
to a tenporary seated job will allow for nore rapid return
to the workpl ace.

Estimated Duration of Care
1. Non-displaced digital fracture - 4 weeks

2. Displaced digital fracture treated by open
reduction internal fixation - 4 - 6 weeks

Return to work, nodified duty, when able.
METATARSAL FRACTURES
Backgr ound

Met atarsal fracture can be defined as a break in the
structural continuity of one or nore of the five netatarsals
of either foot. These are |ong bones, and fracture may
occur at the head, neck, shaft, or base. Fracture at a
joint surface (intra-articular or osteochondral) may occur
as well. They may be classified as open or cl osed,

di spl aced or non-displ aced, sinple or communited. A stress
or fatigue fracture may occur as well. It is conmmon for
netatarsal fractures to be evaluated and treated by category
as follows: First Metatarsal, Central (2-3-4) Metatarsal
Fifth Metatarsal, Fifth Metatarsal Jones Fracture, Fifth
Met at ar sal Proxi mal Avul sion Fracture, and Osteochondr al
Fracture.
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Typically, metatarsal fractures occur secondary to
direct injury or blunt trauma. Exanples include dropping a
heavy object, kicking a hard surface, or crush injury.
However, these fractures may result fromindirect trauma
i.e., fall or msstep. Additionally, a stress or fatigue
fracture can occur usually of insidious onset from
repetitive mcrotrauma, i.e., overuse of a foot pedal.

Occurrence is variable and not particular to gender or
age group. Open fractures and those involving nultiple
sites are rare. The use of industrial footwear and varied
terrain floor surfaces offer protection.

D agnostic Criteria
A. Pertinent Hi story and Physical Findings

Metatarsal fracture is typically episodic and has an
acute onset. It is recognized as a traumatic occurrence and
presents with i medi ate signs and synptons. An exception
woul d be the stress or fatigue fracture. An accurate
hi story includi ng nechani smof injury, work activity and
footwear is vital.

Typically, pain is instantaneous. Localized
swel ling begins imediately and gradually progresses in a
general i zed fashion. Patients denonstrate altered weight
beari ng acconpani ed by an antalgic gait. A linp often
mar ked by an abducted foot position is marked by a loss in
propul sive ability.

Exam nation reveal s maxi numtenderness directly over
the fracture site with associated swelling. Ceneralized
pain and edema are noted in radial fashion. A hematoma is
observed at tinmes. Patients often manifest nuscul ar
splinting or guarding. Neurovascular conprom se is nore
common with crush injuries, open fractures, or severely
di spl aced bone fragnents. Neurovascul ar assessnent shoul d
be made periodically. Crepitus may be pal pable at the
fracture site as well as an appreciation of fragnment
di spl acenent. Digital displacenment can be noted; and joint
pain and/or limted range of notion is common with intra-
articular invol venent.
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B. Appropriate Diagnostic Tests

1. Radiographs of Foot: Routine, mninmmof two
views. Conparison filnms of contral ateral foot not routinely
needed. My repeat ten to twenty-one days later in case of
stress fracture.

2. Bone Scan: Not routine. Appropriate when
pertinent historical and physical findings yield high index
of suspicion with questionable or negative radi ograph
findings, i.e., stress fracture.

3. CT Scan: Not routine. Appropriate to confirm
intra-articular involvenent and extent with positive
radi ographi c or bone scan findings. My be appropriate when
negati ve bone scan findings contradict overwhel m ng
pertinent historical and physical findings.

4. MRI.: Not routine. My be appropriate when
above-nentioned tests fail to confirmfracture presentation
despite overwhel m ng pertinent historical and physical
findings along with recalcitrance of injury to four to six
weeks of conservative treatment, including imobilization.

TREATMENT
A.  Qutpatient
1. Non-Qperative
a. Indications: MId-noderate synptons.

Pregnancy. Cl osed, stable fracture without significant risk
of fragment displacenent.

b. Supportive Care (may include): Initial use
of splint (posterior) with Jones type conpressive dressing
until edema resolves. NSAID Rx. Narcotic analgesic (oral)
Rx for five to seven days.

1. Non-displaced - Appropriate
i mrobi |i zati on.
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2. Displaced - Cosed reduction with
i rmobi |i zati on.

c. Treatnent Options: C osed reduction
mani pul ation (with or wthout regional anesthesia and/or
sedation) and i mmbilizati on.

d. | mobi lization Options:

1. Stiff soled nedical/surgical shoe (given
post operative):

Commonly utilized with stable isol ated
fractures of central or fifth netatarsals as well as in
| ater stages of fracture repair followng an earlier period
of cast immobilization. My be conbined with a slipper type
cast or conpressive type dressing (Unna boot, Celcast).
Frequently used for stress fractures.

2. Cast imobilization (short |eg):
Consi dered a universal nodality in fracture i mmobilization
May be represented as renovable cast |ike synthetic wal ker.
Nonwei ght bearing (NWB) cast typically recomrended for
fractures of the first metatarsal, nmultiple, follow ng open
reduction and internal fixation (ORI.F.), follow ng
per cut aneous pi nning, unstable fractures, osteochondral
fractures, and Jones fractures.

e. Fracture Locations

1. First nmetatarsal (neck, shaft, base):
Cl osed reduction followed by i mopbilization of six weeks.

2. Central netatarsal (neck, shaft, base):
Cl osed reduction followed by i mopbilization of six weeks.

3. Fifth netatarsal (neck, shaft): d osed
reduction foll owed by immbilization of six weeks.

4. Fifth netatarsal - Jones Type: C osed
reduction followed by inmobilization of eight weeks.

5. Fifth netatarsal - Proximal Avulsion
Cl osed reduction followed by i mobilization of six weeks.
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6. Osteochondral/lIntra-articular: d osed
reduction foll owed by immobilization of six weeks.

7. Stress/Fatigue: C osed reduction
foll owed by immbilization of four weeks.

f. Rehabilitation

1. Appropriate physical therapy nodalities.
2. QOperative

a. Indications: D splaced fracture fragnents
nonr educi bl e despite closed reduction attenpts. Mjor
avul sion of bone. Miltiple fragnents. Significant
instability of fragments. Intra-articular displacenent.

b. Supportive Care: (May include, in addition to
above-nentioned item: Antibiotic Prophylaxis

c. Treatnent Options: Percutaneous pinning or
open reduction internal fixation (ORI1.F.) and
i mmobi |i zati on.

d. | mobilization Options: As noted above.

e. Rehabilitation: As noted above.

B. Inpatient Treatnment (Not conmon)

a. Indications: Crush injury wth noderate-
severe soft tissue danage. Open fracture. Miltiple
fractures. Denonstrated need for neurovascul ar nonitor,
i.e., questionable distal tissue viability, inpending
conpartment syndronme. Post-operative adm ssion is
appropriate to nonitor edema, neurovascular status; or to
del i ver parenteral anal gesi a.

b. Supportive Care: (Muy include, in addition
to above-nentioned itens): Parenteral antibiotics,
neur ovascul ar nonitor, parenteral anal gesics, infectious
di sease consult, vascular consult, wound packi ng/
debri dement .
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c. Treatnment Options: Splintage, wound
irrigation and debridenment. ORI.F. (with alternative use
of external fixator). NWB cast immobilization/NAB splint
wi th wound access for inspection. Dressing application and
wound packi ng. Delayed primary closure.

d. Rehabilitation: As noted above after
eradication of infection if present and wound
stabilization/closure.

ACUTE SOFT TI SSUE | NJURI ES
| . Background

Ankl e injuries can occur due to an irregul ar surface,
poor shoe gear, or misstep. Injuries to the |ateral
(outside) liganents are the nost common and can present with
very little evidence of injury other than acute swelling and
pain and difficulty walking. Injuries to nedial (inside)
| igaments are | ess comon. Radi ographs nay be negative and
the extent of soft tissue injury to either side is very
difficult to define. Chronic instability can be very conmon
if ankle injuries are not treated appropriately initially.

1. Diagnostic Criteria
A.  Medial Collateral Liganent Sprain/Rupture

1. Mechanismof Injury: Signs and Synptons

Medial injuries; solitary injury to the nedia
Iigaments, (deltoid l[igament) is uncommon or rare. Usually
associated with other injuries to other |igaments and/or
fracture. Mst common associated injuries are fractures of
the fibular and ruptures of the tibial fibular syndesnosis.
The force applied to the foot to cause this injury is an
external rotation abductory force. Rupture of the deltoid
ligament will cause pain and swelling on the nedial and
anterior aspects of the ankle. There will be tenderness on
pal pati on of the |liganment and a pal pabl e defect may pinpoint
which liganents are involved. The fact that a rupture of
the deltoid ligament is usually associated with
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other injuries, the usual presentation is that of a
conpl etely edemat ous and ecchynotic ankle that is being held
in a splinted position.

2. Diagnostic Evaluation

Radi ographs AP, lateral, nortise, and a high
fibular view dinical exam should include range of notion,
| ateral and rotatory novenent of the talus in relation to
the tibia and anterior/posterior displacenent of the ankle.
A frankly unstable ankle is easily recognized, but there is
not a reliable clinical nmeans of assessing ankles with
i nternedi ate degrees of instability. These injuries can be
eval uated with a stress x-ray which nay be done by hand or
with a Tel os apparatus. This is done with a nortise view of
t he ankl e where the foot is abducted and everted in relation
to the leg, and a lateral view where the foot is anteriorly
di splaced in relation to the leg. Stress views are done
bilaterally and conpared to the injured site. 1In the
nortise view the anount of clear space between the talus and
medi al malleolus is what is evaluated. A clear space of 1lcm
or greater is diagnostic for rupture of the deltoid
ligament. Further diagnostic studies could include
arthrography. MRl is the nost specific for |iganent rupture
and partial rupture.

B. Lateral Collateral Liganment Sprain or Rupture

1. Anatony

The lateral collateral |igaments are conprised of
three distinct |liganents which do not reinforce each other
as do the deltoid Iiganments. The anterior talo fibular
liganment is triangular or fan shaped intracapsul ar,
considered the primary stabilizer of the ankle. Cal caneal
fibular liganment is rather narrow and cord-1like |ying
extracapsul ar just beneath the peroneal tendon sheath. The
posterior talo fibular liganent is thicker and stronger than
the other two and intracapsular. It is the |least injured.

2. Mechanismof Injury Signs and Synptons

The nobst common mechanisminjury is inversion and
plantar flexion of the foot relative to the ankle which
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will distort or rupture the anterior talo fibular |iganent.
If the inversion portion is severe enough, then the

cal caneal fibular Iiganment will be also damaged. In sone
rare instances, only a true inversion maneuver of the

cal caneal fibular Iigament nmay be singularly distorted or
ruptured. Dependi ng upon the severity of forces producing
the injury, the time span since the injury and initial self-
treatnment, one may encounter a variety of signs and
synptons. Usually the pain and inability to place wei ght on
the injured ankle will cause the patient to seek nedi cal
care. The anount of edema or ecchynosis is not a good
indicator as to the extent of |iganmentous rupture.

3. Diagnostic Evaluation

After careful history of the injury and perform ng
clinical exam nation of the foot and lower leg with
pal pation al ong the course of each of the tendonous
structures and bony structures around the ankle. Anterior
| ateral along the course of the anterior talo fibular
| i ganent, cal caneal fibular and posterior fibular. Al so,
pal pati on of the posterior ankle should be carried out and
eval uation of the Achilles tendon and the integrity of the
fibular. The ankle also needs to be evaluated for rupture
of the tibial fibular |iganment and nust be checked for
possi bl e diastasis. Oher injuries associated with ankle is
fracture of the 5th netatarsal, anterior superior process of
t he cal caneus and the posterior |ateral tubercle of the
t al us.

Further studies for chronically unstable ankles or
the recurrent ankle sprain would be stress views, inversion
stress and push/pull which nust be perforned bilaterally.
The injured ankl e nust be adequately anesthetized prior to
perform ng these maneuvers in order to prevent peroneal
tendons fromgoing into spasm Conmon peroneal nerve bl ock
or local ankle infiltration seens to work the best. Using
Tel os equi pnent for the stress views allows nore
reproduci bl e date and reduced radi ati on exposure to the
exam ner. A 5-6 degree angul ar difference between the
injured and uninjured ankle signifies the |iganentous
rupture. Push/pull stress test or the anterior draw signs
specifically evaluates the integrity of the anterior talo
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fibular ligament. MRl woul d be the diagnostic procedure of
choice or ankle joint arthrography if MR is not avail able.

[11. Treatnment for Ankle Instability and Injury

A.  Meticul ous replacenment or repair of the deltoid
I i gament does not appear to be essential, and in nost
instances involving fibular fracture the ruptured deltoid
does not need to be repaired if the |ateral side was
anatomcally and rigidly fixed. Surgical repair of the
deltoid liganment is clearly indicated if closed reduction
does not replace the talus into its proper position. This
could occur if the deltoid Iiganment rolled up or inverted,
or if the posterior tibial tendon was trapped. |If closed
reduction or operative repair of the deltoid liganent is
required, the patient is placed in a non-weight-bearing
bel owt he-knee cast for 3-6 weeks. This is followed by a
wei ght - beari ng cast bel ow the knee for another 3-6 weeks.
Total casting reginme could range from 6-12 weeks dependi ng
on the individual. |In the case of non-operative repair,
usual casting would be for approximtely three weeks with
splinting for another 3-6 weeks w th vigorous physical
therapy at that point for 3-4 weeks to build up strength in
the affected extremty.

B. Treatnent for acute lateral collateral |iganent
di stortion, sprain, or true ruptures, are dependent on
several factors;

1. How acute, painful, or synptomatic;

2. Negative stress x-rays, ankle MR, or
art hrogram

3. History of chronic instability;

4. Patients with significant nmedical history
whi ch woul d contraindicate any nore definitive therapy;

5. Patients who |lead a sedentary |ifestyle;

6. Patients who present for treatnent 3-4 weeks
follow ng the traumati c epi sode.

The literature is significantly divided as to the
success of surgical intervention vs. conservative treatnent
with imobilization for |iganent rupture. Patients treated
conservatively nust be forewarned that treatnment is ained
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only at relieving the signs and synptons and that the ankle
may still be prone to some instability and especially if the
ligament is ruptured. For younger, very active patients,
nor e aggressive therapy woul d be nore appropriate.

Initial therapy should consist of:

Conpr essi on cast,
Non- wei ght beari ng,

El evati on,

| ce therapy,

Non- st eroi dal nedi cati ons.

Patients should be reeval uated approxi mtely 3-4 days
following the injury, if there is a marked decrease in
synptons, disconfort, this is a first tinme injury and upon
exam t he ankl e appears stable, then follow up should consi st
of splinting or bracing and exercise programfor 4 weeks.

If there is no significant inprovenent, further
eval uation and treatnent is necessary.

1. Short leg weight bearing cast is applied. Length
of casting will vary from2 - 4 weeks. |If testing reveals
t he osseous and soft tissue structures are intact, then
treatment should be centered around conbi nati on of
stabilizing ankl e and aggressi ve exerci se program

If testing reveals |iganmentous rupture, then one nust
wei gh pros and cons of surgical intervention versus
conservative i mmobilization therapy.

For the conpliant sedentary patient, one woul d suggest
casting for 3 weeks, then follow up with air cast type
splint for approximately 6 weeks.

For the active patient, primary surgical repair should
be recommended. This type surgery should be perforned after
t he edema and ecchynosis are under control, if possible a
primary repair should be performed within the first 2-3 days
follow ng traumati c epi sode. However, the
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l[iterature has shown that the primary repair can be
effective as nuch as 6-12 nonths after trauma. Foll ow up

i ncl udes approxi mately 3 weeks non-wei ght bearing

i mmobi li zation, then 3 weeks wei ght bearing, then 4 weeks of
air cast type splinting. Long-termcontrol and stability of
t he ankl e can be achieved with functional orthonechani cal
braces in the shoes.

Physi cal therapy nodalities are also utilized to
regain full use and strength and inprove the proprioceptive
activity of the nmuscle and function of the ankle, for both
cl asses of patients.

For the patient with chronic ankle pain due to
mul ti ple ankle injuries or poorly treated ankle injury,
proper diagnosis and treatnment are necessary to return the
patient to normal pain-free activity. Proper identification
and diagnosis etiology of pain is inperative to identify
whi ch liganents structures joints are involved so that
proper therapeutic nodalities can be instituted.

Evaluation is simlar to acute injuries consisting of;

1. radiographs,

2. clinical exam

3. M,

4. diagnostic arthroscopy (rare, prior
aut hori zation required),

5. injection therapy,

6. physical rehabilitation,

7. surgical intervention with |iganmentous
reconstruction.

PROTOCOL HI STORY
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